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Reference. Letter from PhyIhs C Weaver, Oak Rdge Inshtute for Science and Education to 
Mr Steven Tower, dated August 25,2003, subject. Pre-Demohtion Survey Letter 
Report for the Bluldlng 865 Closure Project at the Rocky Flats Closure Project Site 

The attachment is provided for placement In the post-closure file of Buildmg 865 m the Rocky 

Flats Environmental Technology Site Admmstratwe Record. 

Sincerely, 

M Steven Tower, Project Dlrector 
Industrial Area Decomsslomng 

cc. 
E Schmitt, OOM, W O  



OAK woee INSTITUTE FOR SC$ENCE AND EDUCATION 

August 25,2003 

Mr Steven Tower 
U S Department of Energy 
Rocky Flats Field Office 
10808 Hwy 93, Unit A 
Golden,CO 80403 

SUBJECT: PRE-DEMOLITION VERIFICATION SURVEY LETTER REPORT FOR 
THE BUILDING 865 CLOSURE PROJECT AT TEE ROCKY FLATS 
CLOSURE PROJECT SITE, GOLDEN, COLORADO [DOE CONTRACT 
NO. DE-AC05-000R.22750] 

Dear Mr Tower 

The Rocky Flats Closure Project (RFCP) Site, located approximately 16 mles northwest of 
Denver, Colorado on State fighway 93 and Caclus Road, occupies approximately 385 acres 
within thc 6,OOO-acre Department of Energy (DOE ) mervation site (E;lgure 1) The site has 
been divided into two major operable units the Industrial Area which encompasses all 
designated nudear facilities and the Buffer Zone The Budding 865 Cluster Closure Project 
facilrhes dre located in the southedskrn quadrant of the Industnal Area (Figure 2) 

Ka~ser-H~ll Company (K-H), L L C IS the DOE Contractor responsible for closure of the Rocky 
Flats Environmental Technology Site (FWETS) by the y e a  2006. To meet the closure goal, K-H 
plans to charactenre, remediate, perfom pre-demolibon surveys (PDS) and demolish each 
buildmg at the site, Buildmg 865 was the pnmaty process facility in a clustcr of facilibes 
includ~ng Buildings 866,867 and 868 that served as auxiliary support to Bwlding 865 
operations 

Buldng 865 is a rectangular stmcture, constructed of pre-cast concrete twin-tee p a d s  and 
concrete blocks with low-and high-bay areas Building 865 was determined to be an RFCP- 
defined Type 2 facility fK-H 2001) It was used for research and clevclopment on nun-plutonium 
metals, pnmanly depleted uranium, to fabncate prototype hardware and develop metal alloys 
and processes The high-bay pnmanly housed the metal working operation, Building support 
equipment fur these operauons was located in the mezzanine which consisted of a 9 I rn x 22 9 
m area located in the high-bay Rooms 145,148, and 153A lower walls and fluor, and the Room 
145 meLzanine floor topside were designated as Clash 1 areas Rooms 171 and 172 floors, walls, 
and ceiling, Rooms 145, 148, and 153A upper walls, and the underside of Room 145 mezzanine 
floor, were designated as Class 2 (Figure 3) (K-H-2003a) 
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The low-bay area housed the facility's former offices, machine and maintenance shops, 
laboratory, utditres, and comfort faallties Three areas in the low-bay were deagwated as Class 
1 the former Roam 108; the east side of former Room 135, and the m a  containing former 
moms 136,137,138,139,142, and 249 (Figure 4) The remmder of the facility was designated as 
Class 2 (K-H 2002) All inner walls had been removed 

The Environmental Survey and Site Assesmen1 Program (ESSAP) of the Oak Ridge Inshtute for 
Science and Education (ORISE) recently performcd the independent venticatron (IV) PDS of 
Buildlng 865 at RFCP site Survey activities performed by ESSAP dmng the penod between 
July 21 and 24,2003 consisted of alpha plus beta surface scans, direct measurements for both 
dphd and beta total activity, and the collectim of sample medra consistmg of smears, concrere, 
and insulation matenal Survey activities were perfomd in accordance with the ESSAP Survey 
Procedures and Quality Assurance manuals (ORISE 2003a and 2003b) and in accordance with 
the ESSAP Building 865 project-specific plan (PSP) (ORISE 2002) The in-procoss rnspectron 
portions of the PSP could not be performed due to scheduling conflicts and buildmg entry 
requuernents AdQtionally, ESSAP rewewed site histoncal documentauon and the building pre- 
demolition survey plans, prepared by K-H, pnor tu TV survey activihes (IC-H 2001) Data from 
the K-H PDS were provided to =SAP after arnval at the site (K-H 2003b and c) The 
independcnt venficabon objective wdb to independently evaluate the contractor's aqcessrnent of 
the radological stahn of Building 865 relative to the unrestncted release guidelines 

Entry into the high-bay porbon of Bmldmg 865 required that the ESSAP staff donn protechve 
clothing, in accordance with the building entry requirements, and at least one of the ESSAP team 
members wore a brcathrng zone apparatus dunng p o d s  of entry to monitor for a h m e  
beryllium The low-bay portron of Building 865 had been down-posted for both the rad~olog~cal 
and beryllium components. 

ESSAP utilized the reference system established by K-H rand any prominent buildmg features to 
identify measurement and sampling Iocatmns Measurement and sampling locations wcrc 
documented on dctadcd survey maps 

ESSAP team members initiated scans of the upper wall and caling areas in the high-bay and 
obtmned matenal specific background information used for comctrng surface acichvity 
measurements Because the matn floor o f  the high-bay will be disposed of as radioactive waste, 
no verification floor scans were performed Scans of approximately twenty-five percent of the 
upper wall and ceiling areas, fifty percent of the mezzanine m a  (including the floor), and one- 
hundred percent of the lower walls, were completed in the high-bay Part~cular attention was 
given to horizontal surfaces, crane mls, and the mezzanine floor Scans for alpha plus beta 
adidtion wem performed on one-hundrcd percent of the low-bay floor and lower walls and on 
approximately ten percent of the ceihng and upper walls Particular attenuon was gwen to 
honaontal surfaces and remamng crane ml in the mas that had been used for machining and 
other mechanical applications Floon were scanned using a Ludlum model 43-37 gas 
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proportional detector, coupled to Ludlum model 2221 rntemter-scaler Alpha plus beta Scans on 
walls and ceilings were performed using Ludlum model 43-68 gas proporuonal detectors coupled 
to Ludlum model 2221 ratemeter-scalers with audible indicators 

Direct measurements for total acbvity were obtarned from ssxteen upper wall locations, seven 
judgmental locations on the mezzanine level floor and lower wall, and nine lower wall 
measurements in the high-bay Additional five-point measurements were performed within two 
gndblocks where it was necessary to calculate 1-m2 average acttnly levels One of the 
measurements was collected for d&a cornpanson purposes from a location previously measured 
by K-H in the high-bay (Figure 3) 

Twenty predetemned random-start sampling locations for surface activity were idennfied for 
the low-bay floor and lower walls In addihon, four upper wall and ceiling locations and three 
judgmental location rneasuEmmts and samples were idenhfied (Figure 4) For dala companson, 
thirteen of the sampling locatlons that were randomly generated were also the We of K-H 
measurement and sampling locatlons 

Smears to deternine removable gross alpha and gross beta activity were collected at each 
individual dmct measurement location in the low- and high-bay and at the location of the 
highest acbvity in each fivepoint gndblock in the htgh-bay 

Five miscellaneous samples, includmg conate, insulation fibers, and the foil bachng for the 
insulatmn, were collected from locaons of elevated radiation in the high-bay These samples 
were collected for the purpose of vahdating the contarmnants present 

Survey results were compared with the applicable release cnteria found in DOE Order 5400 5 
@OE 1990). These guidelines have been adapted as the ate DCGLw, which only has 
allowances for 1 mz average actlvity and single hot spot cntena of three umes the average 
guideline 3n d 100 cm2 &ea The dppllLdble rurface activity guidelines for depleted uranium arc 

Total Actlvitv 

5,OOO a dpd100 cm2, averaged over a 1 m2 area 
15,000 a dpd100 cm2, maximum in a 100 cm2 m a  

J€ernovt&&e Activit 
1 ,OOO a dpm/lOO cr$ 

The uranium surface activity guidelines specify alpha activity However, because rough, dlrty, 
or porous surfaces selccttvely attenuate alpha radiation, beta surface activity measurements are 
typically performed for the uranium surface guidelines 
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Radlologcal samples and data were returned to the ORISEIESSAP laboratory In Oak Ridge, 
Tennessee, for analysis and interpretation Radiological sample analyses were pcrfotmed in 
accordance with the ORISE/ESSAp Laboratory Procedures MdnUal (ORISE 2003~) Smear 
samples were analyzed for p s s  alpha and gross beta activity using a low-background 
proportional counter hrec t  measutement data and smear data for radiological contamination 
were converted into units of disintegrabons per rmnute per one hundred square centimeters 
(dpnd100 cm'). AI1 miGellaneous rddlologcal samples were analyzed by gamma spectroscopy 
in which spcctra were reviewed for the radionudides of interest as well as for any other 
idenb fiable photopeaks Conctcte samples 004 and 005 were analyzed by alpha spectroscopy for 
Pu-239 Miscellaneous sample results were reported tn units of picocunes per gm (pCi/g) 

Scans of the survcycd areas in the low-bay identified a few locaUons in whch additional 
investtgatioii by the ESSAP team was conducted a small mat in front of the exit door on the 
west side of the builchng, along the base of a column adjacent to the south wall, and an open 
floor drain, which was in addbon to the floor dram in the Class 1 area that had been visibly 
marked and taped of€ by K-R A small crack in the floor near the dram had also been previously 
marked by K-1% =SAP obtamed measurements from the top outer surface of the open dram 
and confirmed that activity in this drain was also in excess of thc gmdehrles. K-H was notified 
of the d m n  dunng the close-out meeting This particular drain is located in a Class 2 area, 
however, it appears to be a continuum of the drain line dlready labeled by K-H The enure d m n  
line will be removed as radoactive waste pnor to demolibon of the building 

Scan surveys in the high-bay idenrified elevated achvity in several locabons on the lower walls, 
upper wall honzontal surfaces, and on the floor of' the mezzilmne These locattons were marked 
for ddditional investigation Scans identified locations of elevated radiation on several honzontal 
surfaces, pmcularly on the mezzanine floor. on the lower wall on the cxtenor cast wall of Room 
148 at approximately one meter above the floor, and on the wuth wall at approximately the two 
meter level (on the outside of the foil covenng €or the wall msulatton) 

A summary of total and removable surface achvity levels for the high-bay presented in Table 
1 and the low-bay results are presented in Table 2 Total alpha activity in the high-bay ranged 
from -48 to 7,000 dpd100 cm2and total beta a c t m y  ranged from -170 to 25,000 dpm/lOO cm2 
Removable alpha activity ranged from 0 to 160 dpmll00 cm2and beta aciimty ranged from -3 to 
320 dpd100 cm2 The mezzanine floor had the hrghest total beta activlty detected ranging from 
7,000 dpd100 cm2 to 25,000 dpd100 cmz Total alpha activity levels in the low-bay ranged 
from -71 to 410 dpd100 cm2 and for beta, the total activity ranged from -400 to 9,300 dpm/100 
cm2 The 9,300 dpd100 cmz was obtained from the top surface of the drain Removable for 
alpha whvrty ranged from 0 to 3 dpm/lcx) m2 w d  beta actlvity ranged from -5 to 5 dpd100 
cm2 

The results of gdmrnd spectroscopy on mscellaneous samples collected from the hgh-bay 
confirmed the presence of depleted uranium as the rac&onuclide of concern The results are 
presented in Table 3 U-238 ranged from 6 31 to I , ]  10 pCi/g and 0 21 to 5 67 @/g for U-235 
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Samples 001 to 003 consisted of wall insulation matenal having concentrations of U-238 at 343 
pCi/g, 362 pCi/g, and 1,110 pCi/g Alpha speclrmcopy results did not identify any medsuraible 
concentration of Pu-239 in either concrete sample 

A review of the K-H data ot the low- and high-bey did not identify any areas, other than the floor 
of the high-bay, which exceeded the guidcline cntena However, measurements obtained by 
ESSAP did identify some areas that required additional investigation The investigation of the 
mendnine floor identified severdl locations greater than the action levels Total beta activity 
measurements hy ESSAP from the mezzanine floor ranged from 7,000 d p m l l 0  em‘ to 25,000 
d p d 1 0 0  cm’ Only one of the measurements exceeded the hot spot cntena of 15,000 dpm/l00 
cm2 The other individual measurement, on the floor area indicated thdt attivity in 
~ X C C S S  of the average activity guidcline was praent and covered an area greater thun ImZ The 
condition of the mwtanine floor, in that there were numerous openings where there once had 
been equipment penetrations, made obtaining a five-point measurement impractical at all 
locations of etevated radiation Total beta activity ddta reported by K-H from measurements 
collected on the mezzanine floor ranged from I16 to 2.736 dpd100 cm2 (K-H 2003~) A 
Lomparison measurement was mdde by a K-H representame dunng the TV survey at the highest 
activity location idenhfied by ESSAP on the mewnine floor, locatron 17 The K-I1 measured 
activity was 26,WO dpm/100 cm2 This compared well with theESSAP rcsult of 25,000 
dpm/100 cm2 1 wo addittonal cornpanson measuremenh were obtained by K-H at ESSAP 
locations 7 m d  8 The K-H measurements were twenty to thirty percent lower than the ESSAP 
measurements 

ESSAP performed two five-point gndblock measurements, one from the lower wall on the east 
extenor wall of Raom 148 (averaging 7,000 dpd100 cm’) and another from the south wall at 
the 2 meler level on the outer surface of the wall insulation (averaging 5,500 dpd100 cm’). 
Thesc mea!!urements indicated that the guideline rntend for averaging over one squdre meter 
were not met 

Data collected by ESSAP for the low-bay indicated that the guidelines for unrestncltxl release 
have been met with the exception of the drain line that remains in the floor An additional 
investigation of two other area  i n  the low-hay did not indicate any activity exceedmg the 
guidelines 

Based on the independent venfication survey results, it is ESSAP’s opinion that activity in 
excess of the guidelines remained ut the time of the survey Based on data available dunng the 
w v e y  the ESSAP results do not support the conclusion that the survey areas tn the high-bay 
meet the cntena for unrestncted release For the areas that dld not mcct the release cntena, K-H 
site personnel stated that additional decontamination and wrvey of the arcas identified would be 
completed 
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Please contact me at (865) 576-5321 or Timothy J Vitkus at (865) 576-5073 should you have 
any questions or require addibonal information 

Sincerelv, 

Phyllis C Weaver 
Health Physicist/Pro~ect Leader 
Environmental Survey and 
Site Assessment Program 

PCW ar 

Fnclosures 

cc K DIS~VO,RFPO/DOE 
D Parsons, RISSK-H 
Ftle/095 8 

E, Abelquist, ORISE/ESSAP 
T Vitkus, ORlSEJESSAP 

tabpntory Manager I B/24/%&_7 
Quality Manager I or? &I1 G/ -3 

2 



958-001 (2) 

'c \ I 
Rocky Closure P m j d  Site 

! 

DIA 

P a  Blvd 
f 

- 
I 

N 

NOT TO SCALI.3 

d 





958-003 (x) 

m Plt 1 Plt2 

9 

(=hlonnator 

Plt 
U R O r W  

MEASUREMENT/SAl"LNG 
LOCATIONS 

SMGLF-POINT 
LOWER WALLS & FLOOR 
SINGLE-POhT 

SINGLE-POINT 
A UPPERWALLS 

HORIZONTAL SWACESIl-BEAM 
STNGLEPOMT @ CEEING 

E MISCELWINEOUS SAMPLE 

GRIDBLOCK i 
NOT TO SCALE 

FIGURE 3 Buiklmg 865 High Ray Area - Measuranmt and Sampllng hcatxons 

R a k y  Flab  - Augusl2003 



958.004 (x) 

MURREMENT/SAMPLING 
LOCATIONS 

SMGLE-POINT 
W W E R W U S t F L O O R  
SRJGLEPOlNT A UPPERWAUS 
SINGLE-POINT 
HORlZOMlAL SURFACESII-BEAM 

N 

Jr 
NOT TO SCALE 

FIGURE 4 Building 865 Law Bay Area - Measurement and Sampling Locattons 

Rocky F U I S  - August 2003 pro~ce1~\03S8lryor I\Bldg BdSC'losurrRqect PDSR 



TABLE 1 

SUMMARY OF SURFACE ACTIVITY LEVELS 
BUILDING 865 HIGH BAY 

ROCKY FLATS CLOSURE PROJECT 
GOLDEN, COLORADO 

Removable Activity f (dpin/lOO cm2) 
Total Activit 
(dpm/lOO cm ) - Measurement 

Location” 
Alpha 1 Beta Alpha Beta 

Upper Walls 

1 570 I.000 7 4 
I I I 2 I 40 I 230 I 1 I - I  

I I I I -  ---c------ I 3 I 410 11 I I1 

4 940 3,400 5 2 

5 660 2.000 1 1 
I 

6 1,300 3,600 0 - I  

7 2,000 7,500 13 6 
C - I -- I 5,800 I -- 7b I 

8 
~~ I 320 I 5,701) I 1 I I 

-- 3,900 _- -_ gb 

9 16 190 0 -2 

IO -32 720 7 3 

11 1,200 3,000 9 8 

12 440 2,300 3 9 

I 13 I 40 I 100 I 0 I 1 

14 48 4,600 0 -1 

15 310 3,700 0 1 

16 190 6,300 5 8 

I Mezzanine Floor 

I 17 800 ! 25,000 I 5 I 12 
1 

I 17’ I 
160 1 4 I 

I 19 1 I10 I 10,000 I 3 I 1 

II 20 I 180 I 7,000 I 3 I 5 

ii 21 I 290 0 I G 

Hockv Flats - Aueusi 2003 p r o J c c t s W S E ~ D I d g  IbSC)caur&%~ect PD5K 



TABLE 1 (Continued) 

SUMMARY OF SURFACE ACTIVITY LEVELS 
BUILDING 865 HIGH BAY 

ROCKY FLATS CLOSURE SITE 
GOLDEN, COLORADO 

Removable Activity 
(dpM00 cm') 1 Total Aclivrt 

Measurement (dpd100 cm ) 

Alpha Beta Alpha Beta L0WtlDnP 

11 Mezzanine Lower Wall 
... 

I 

22 -8 37 0 -2 

23 -48 I30 0 4 

34 

25, pt B 6,600 4,800 -- - 
25, pt c 4,300 6,400 -- - 
25, pr. D 5,300 9,000 -- I 

-- I 25, pt E I 2,000 1 3,800 I -- 
I 

26 -40 27 1 4 

27 40 530 1 17 

28 -24 120 0 -2 
I 

29,pt A 1,400 7,500 160 320 
29, pt. B 740 1 1,000 -- -- 

29, pt C I 1,500 1 8,000 1 -- I 
1 2 9 , p t  D I 230 520 -- I 

29, pt E 220 630 -- -- 
1 mz Average 800 5,500 _- - 

I 30 I 95 I 790 0 1- -3 

I 31 I 0 -85 I -  
I 32 I 24 I 110 I 0 1 

I 33 87 I 130 I -  
I 34 I 0 5 16 I -170 

a Refct to Figure 3 
K-H meJsurement comparmn takeh during ESSAP survey 
Mcnsurcment or sample cot collected 

Rocky I%{$ - August 2003 p~~ecu\w8ktport\8lddg E65ClosurcYrqan PDSR 



TABLE 2 

SUMm4RY OF SURFACE ACTIVITY LEVELS 
BUILDING 865 LOW BAY 

HOCKY FLATS CLOSURE PROJECT 
GOLDEN, COLORADO 

Total Activit Removable Activity 
Mcnsurcment (dpd100 CR H ) (dprn/1OO cm') 

Alpha I Beta Alpha Beta 
Locution" 

Upper Walls -__ - __- 
3s 140 -240 1 -3 

36 150 380 0 -2 

37 410 2,100 1 1 

38 63 230 0 5 

I 
_____I- -- 

Lower Walls ---- I 

39 -8 -240 0 -4 

40 16 -400 0 2 

41 -8 -270 0 -3 

42 -32 -370 0 1 

-- --- 

Floor 

43 40 310 0 -2 

I -- -- 787 I 
490 0 -2 

44 (123) -- 796 -- _ _  
45 -7 1 230 1 - I  

774 - -- 

-_- - 44 48 

- 

45 (126) -- 1 
46 0 340 0 -2 

46 (I 30) -- 1,021 - -- 
47 56 200 0 -5 

48 79 300 0 -2 

49 56 I 390 

-- I 815 

0 I -5 



TABLE 2 (Continued) 

SUMMARY OF SURFACE ACTIVITY 1,EVELS 
BUILDlNG 865 LOW BAY 

ROCKY FLATS CLOSURE SITE 
GOLDEN, COLORADO 

Measurement 5’ Total Activit 
(dpd100 cm ) 

Removable Activity I (dpd100 cm‘) 
I 

Alpha Beta I Alpha I Beta 

I 50 16 550 I 1 -2 

I 50 (60) - 844 1 -- -- 
I 51 32 I 440 I I 3 

52 (54) 

s2 + 
il__t” 53 (50) , I’ 

71 460 0 -4 

55 (21) - 566 

56 24 350 0 

_- 657 I 
1 5 7  I 40 I 390 I 1 I 7 

I I I 57 (29) I I 548 I 
I 

II 58 63 I 440 I 0 -1 
r 59 8 9,300 1 -1 

GO 40 0 -1 

II 61 1 -48 I 2,600 I I -2 

’Rcter to Figure 4 
K-H me.isuremnt location 1D from final sratus survey dnd repmied bet& wtJvlty 
Measurement or sample not collected 



TABLE 3 

Sample” 

RADIONUCLIDE CONCENTRATIONS IN MISCELLANEOUS SAMPLES 

ROCKY FLATS CLOSURE PROJECT 
BUILDING 865 HIGH-BAY 

GO LI) EN, COLORADO 

Sample Radioiiuclide Conccnlratrons (pCdglb 
Number 

001 

002 

003 

004 

I 
U-238 u-235 Pu-239 1 YPe 

C -- Insulation 343 -+ 26‘ 567,+Oh9 

Insulation 362 f 28 5 14rO80 

Insulation 

Concrete 

(4 7)d (0 30) 

(Ja) (14) 

--- 
(6 9) (0 48) 

1,110+20 8 &  16 

443k3 1 072k006 O 0 0 t O 0 1  
(1 01) (0 04) (0 02) 

6312067  021k003 000*001 

_-- 

‘Refer to figure 3 
bYhotqtaks used fur determining the activities of radionuclides of concern 

U-235 0 143 MeV (UT 0 186 MeV) 
U-238 0 063 MeV from Th-234* (or 1 001 MeV hrn Pa-234 m)* 
*Secular equilibrium assumed 

Unccrtaintles repsent  tho 95% confidence level. based on total proptlgated uncertamcy 
‘( )=sample MDC 
‘Amlysrs not parformed 

(0 37) (0 02) 005 Concrete 
(0 02) 
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